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MEDIA GATEWAY INTERCONNECT ROUTING 
IN A SOFTSWITCH ENVIRONMENT 



WRITTEN DESCRIPTION 

The present disclosure relates generally to voice and data communications and, more 
particularly, to a wireless system and method for media gateway interconnect routing in a 
Softswitch environment. 

It is to be understood that the following disclosure provides many different embodiments, 
or examples, for implementing different features of the disclosure. Specific examples of 
components and arrangements are described below to simplify the present disclosure. These are, 
of course, merely examples and are not intended to be limiting. In addition, the present 
disclosure may repeat reference numerals and/or letters in the various examples. This repetition 
is for the purpose of simplicity and clarity and does not in itself dictate a relationship between 
the various embodiments and/or configurations discussed. 
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1 INTRODUCTION 

This document describes exemplary features for routing among media gateways 
using a telecommunications product (or combination of products), such as a 
Spatial Wireless Atrium product. In some examples, the interconnection between 
media gateways within a call server may use TDM, IP, and/or ATM as physical 
intercoimections. In the TDM network, a simple routing mechanism may be used 
from one media gateway to another media gateway as shown in the following 
diagram: 



MGW-l 



ICG- 1 2 



MGW-2 



ICG-U 




MGW-3 



ICG-24 



MGW-4 



For example, from MG-1 to MG-4, only one route {ICG- 14} is implemented 
currently. In the event of unavailability of the TDM circuits between media 
gateways, the call could be routed through an alternate route with bypass the 
media gateway cloud. This may limit the best advantage of long distance bypass 
that is achieved via some solutions. 



For the sake of transmission redundancy, multi-routes within media gateway may 
be needed from one media gateway to another media gateway under the same call 
server. 
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1.1 DEFINITIONS AND ACRONYMS 



ICT 


Interconnection Trunk 


ICR 


Interconnection Route 


ICRL 


Interconnection Route List 


CDR 


Call Detail Record 


EMS 


Element Management System 


GMSC 


Gateway Mobile Switching Center 


DMSC 


Distributed Mobile Switching Center 


MGW 


Media Gateway 


VMSC 


Visiting Mobile Switching Center 


WSS 


Wireless Soft-Switch 
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2 EXEMPLARY FEATURE GENERAL DESCRIPTION 

In some embodiments, a 'routing enhancement feature may be used to address the 
routing enhancements between media gateways within one call server as 
illustrated in the following network diagram: 




Figure 1 - Network Diagram 

In the above diagram, a DMSC (e.g., a Spatial Atrium DMSC) may work 
logically as one switch from the external network's point of view. Multiple routes 
may be designed to provide network redundancy from any network entity and 
another network entity in the same way as with a legacy switch. 

For example, when a call arrives at the MGW-1 from switch A, the Ergress trunk 
is identified from media gateway 2 to switch B for the call to hop to the next 
switch. A route from MGW-1 to MGW-2 may need be located as part of the route 
selection to the external switch B. An interconnection route (ICR) list may be 
defined from MGW-1 to MGW-2 for the route selection. 

For example, 
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ICRL (Interconnection Route List) from MGW-1 to MGW-2 = {ICG- 1-2, {ICG- 
l-4,ICG-4-2}, {ICG-1-3, ICG-3-2}}; 

Calls that arrive at the MGW-1 from switch A may be subject to subject to 
restrictive and preferential routing, which may apply to some or all of the external 
routes. 

An interconnection route list (ICRL) may be defined as the collection of the 
designated routes from one media gateway to another media gateway. 

Interworking with the external route list: 

For any outgoing call from a device such as a Spatial Atrium device, a route list 
(external) may be identified to route the call to the next switch. For example, 
routes to switch B include RT-l-B, RT-3-D, RT.2-B. 

When an external route (e.g., RT-l-B) is the candidate for the outgoing call, the 
external resource is available for the call. But the internal ICRL may be checked 
first to ensure there are resources available for the interconnection before the final 
allocation for the outgoing call. In the case of the RT-l-B, no interconnection is 
required. In the case of RT-2-B, the ICRL between MGW-1 and MGW-2 may be 
checked to ensure the availability of the interconnection route. 
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Exemplary logic of route selection in such a device (e g,, a Spatial Atrium device) 
may be depicted as follows: 



Translation 



Route-Index 



Route List: RTl, RT2, RT3, RT4, 



Yes 



No 



Available Route 
Candidate 



Yes 



No 



UvInterConnection 

Available * 



Yes 



No Route Available 



Final Route: including 

external and 
interconnection routes 



7 



PROVISIONAL PATENT 
Attorney Docket No,: 29981,76 
Customer No.: 27683 



3 EXEMPLARY FUNCTIONAL DESCRIPTIONS 

3.1 THE INTERCONNECTION TRUNK (ICT) 

The Interconnection trunk (ICT) may be one-way (directional) and two-way as part of its 
attributes. 

The intercoruiection trunk (ICT) may be defined as the trunk between two media gateways. 



3.1.1 Size of the ICT 

In the present example, up to 16K circuits maybe supported per ICT trunk. At most, two 
directional ICT trunks may exist between any two media gateways within a call server. 

3.1.2 The ICT states 

The following exemplary information may be provided on the ICT facility: 

■ 

^ Group ID; 

^ Group type; 

Name; 

^ Admin state 

^ Active channels 

^ DOS channels 



3.1.3 The ICT attributes 

The following exemplary ICT attributes may be provided as attributes: 

^ COT Freq {None. 1, 5, 10, ... 20, 50, 100}; 
^ Milliwatt test 

Bearer Type {voice, 3 . 1 Khz, UDI/RDI} ; 
^ Direction {one-way, two-way} ; 
^ Guard-Timer {None, 0.25s, 0.5s, 1.75s}; 
^ OOS Alarm Threshold 
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o Critical 
o Major 
o Minor 

When the COT or Milliwatt test is selected, the test may be performed on the 
selected circuit between two media gateways. 

3.1*4 Circuit Selection Process from the ICR 

Exempl£iry circuit selection processes may include: 
^ Sequential 

The sequential selection may be used to select circuits from the ICR initially, although 
it is understood that other processes, such as the most-idle approach, may also be 
implemented. 

3.1.5 Circuit Test 

* 

The following procedure may be applied to the ICG circuits in the same way as ISUP 
circuits except that there are no external ISUP signaling messages involved: 

^ COT 

Periodic COT may need to be performed on the ICG circuits. In addition, as part 
of COT request from the external switch via ISUP message, the internal COT 
procedure may need to be applied to the selected circuit as well. 

^ Milliwatt Test 

Periodic Milliwatt test may need to be performed on the ICG circuits in the same 
way as ISUP circuit. 



3.2 INTERCONNECT ROUTE (ICR) 
3.2.1 The ICR 

The Interconnection Route (ICR) may include a list of ICT trunks that link 
together two media gateways with each circuit from the ICT trunks within one call 
server. 
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For example, one ICR route from MGWl to MGW3 is {lCT'1-2, ICT-2-3}. 
Another route from MGWl to MGW3 is {ICT-1-3}. 

The link selection from one ICR route depends on the circuit selectioii from each 
individual ICT trunk. See the circuit selection in the ICT for additional details. 



3.3 INTERCONNECT ROUTE LIST (ICRL) 

3.3.1 Interconnect Route List 

* 

The Interconnect Route List may include an ordered list of the interconnect routes (ICR) 
from one media gateway to another. The ordered list may be provisioned for inter media 
gateway traffic. 

3.3.2 Route selection proc.esses 

The Intercormection Route Selection Processes: 

^ In sequential order 

The ICR may be selected based on the order in the ICRL. When one ICR is 
exhausted, the subsequent ICR in the ICRL may be used until the exhaustion of 
the ICRL list. If so, no interconnection circuit is available. Depending on the 
external route selection, a different external route may need to be located. 

^ Percentage approach 

All ICR routes in the ICRL may be given a percentage. The measure interval 
uses 100 calls for the ICRL. The allocation of the ICR is in the order 
arranged in the ICRL list with the arranged number of calls (100*^ allocated 
percentage). 
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3.4 COT TEST PROCEDURE 

The COT procedure may be performed based on the following criteria: 

^ Triggered upon the external COT request from the incoming call 
^ Triggered upon the internal periodic setting 

The call server may manage the COT testing internally. 
3.4.1 Triggered from the external ISUP message 




The first COT test between the originating switch and the MGW-1 may be performed 
before sending out the outgoing lAM message. The second COT test procedure may be 
performed as part of the Interconnect route selection procedure. In the event of COT 
failure for the inter media gateways, an alternate circuit or route may be selected for the 
call. The circuit that failed the COT testing may be marked as OOS. 

After the success of the second COT, the outgoing lAM message may be sent out the 
next switch. As a result, the third COT test may be performed. The ISUP COT procedure 
may be followed. 

In the event of COT failure, an alternate circuit or route may be selected. As a result, an 
alternate inter media gateway route may be selected. If so, the inter-media gateway COT 
may be performed on the associated circuits of the inter-media gateway link. 



3.4.2 Triggered from the internal event 
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As part of TDM transmission management, a COT test may be performed 
periodically to ensure the availability of the circuits. 

At the scheduled COT test event, the COT test may be performed as configured 
by the media gateway. 

3.5 MILLIWATT TEST PROCEDURE 



The Milliwatt test may be performed per ICT trunk if provisioned, 

3.6 FAULTS AND ALARMS HANDLING 

Alarms may be generated when OOS circuits surpass the pre-defined threshold value. 
For example, three levels of alarm may defined each ICT trunk: critical, major and 
minor. 

3.7 OPERATION MEASUREMENTS 



The following OM pegs may be collected: 
ICT: 

^ Usage in Erlang 
^ Call attempts 
Call successful 

^ Call overflow due to congestion - This indicates the instances of unavailable circuit 

assigninent upon request to the ICT trunk; 
^ In service channels - This OM indicates total in service channels in the ICT. 
^ OOS Erlang - This OM indicates the total of OOS Erlang of all channels in the ICT. 
^ High water mark active channels - the high water mark number of active channels in 

use. 



The Interconnection Route. (ICR): 

Usage in Erlang 
Call attempts 
Call success 

Call Overflow due to congestion - This indicates the instances of unavailable link 
assignment from the ICR. 

3.8 BILLING 

There may be no impact in some embodiments. 
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EXEMPLARY SYSTEM IMPACT 



4.1 SOFT-SWITCH 

There niay impact on the WSS, especially in the following functional modules: 

o Facility Manager (FM) 

o Call Manager (CpCallM) 

o OAM configuration Manager (OAMCfg) 

o EMS server 

o EMS GUI 

4.2 MEDIA GATEWAY 

In some embodiments, there may be no impact. 



In some embodiments, there may be no impact on the system reliability. As a 
result of this feature, network reliability is thus increased through multi-routes 
between media gateways. 

5:2 CAPACITY 

In some embodiments, due to additional logic, the real-time capacity may be 
slightly impacted. 

Accordingly, while the disclosure has been psulicularly shown and described with 
reference to specific examples, it will be understood by those skilled in the art that various 
changes in form and detail may be made therein without departing from the spirit and scope of 
the disclosure. It is understood that several modifications, changes and substitutions are intended 
in the foregoing disclosure and in some instances some features of the disclosure will be 
employed without a corresponding use of other features. For example, various steps in the above 
described methods may be combined, further divided, or eliminated entirely. Furthermore, steps 
may be performed in any order, and steps described with respect to different methods may be 
combined into a single method. In addition, data flows other than those illustrated may be used 
to provide identical or similar functionally. Accordingly, it is appropriate that the appended 
claims be construed broadly and in a manner consistent with the scope of the disclosure. 



5 



EXEMPLARY SYSTEM PERFORMANCE 



5.1 



RELIABILITY 
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WHAT IS CLAIMED IS: 

r 

1 . A system and method for media gateway intercomiect routing in a Softswitch 
environment substantially as herein described and illustrated in the accompanying drawings. 



